Introduction
Precision measurements in flavour physics require large data sets from modern flavour physics experiments like Belle II or LHCb and are often matched with Monte Carlo simulations which are several times the size of the measured dataset. The generation and reconstruction of these Monte Carlo simulations are very resource intensive, as they typically include a sophisticated detector simulation to make the simulated sample as comparable to the recorded data samples, as possible. A re-generation of these simulated samples would be required if e.g. parameters of the underlying models change due to new measurements or new insights. However, the process of updating samples generated with outdated model parameters can also be done by reweighting the existing events to new model parameters or even New Physics scenarios via the application of event weights. In the context of b → q ν decays, the calculation of the weights for event by event reweighting can be handled in a common way for most decays and can thus be incorporated into a single tool, called the Helicity Amplitude Module for Matrix Element Reweighting (HAMMER). How this tool works will be described in the following.
Method
The sample reweighting is carried out event by event by calculating the analytical expressions of the corresponding decay rates using the full kinematic information of the b → q ν decay. Written down the decay rate can be expressed as:
(2.1) The nonperturbative QCD effects described by the hadronic form factors are encoded in the Helicity Amplitudes
. Using this formalism, a large range of models and decays can be implemented, among those for exampleB → D ( * ) ν orB → π ν . Furthermore theB → D ( * ) (→ Dπ) τ(→ ν ν τ )ν τ decay as described in reference [1] can be implemented. Since the decay rates are calculated in terms of helicity angles at amplitude level, they are modular with respect to different τ and D ( * ) decay modes, meaning that it is easily extendable for the different final states. Furthermore reweighting to New Physics scenarios, e.g. by adding extra scalar, vector or tensor couplings can also be done using this tool. A vector with the weight w i for each event i and the systematic uncertainties σ i from the model is returned to the user. The weight is calculated in the following way:
where Γ old denotes the decay rate written down for the model implemented in the Monte Carlo, and Γ new denotes the decay rate for updated model. This process of reweighting for x = q 2 for B → D * ν is shown in Figure 1 .
Examples

2HDM
One example for reweighting to a new physics scenario that can be easily implemented is a 
New generic operators inB
HAMMER plans to include a range of generic new operators forB → D ( * ) τν τ decays taken from [1] . Analyses ofB → D ( * ) τν τ decays have typically performed a one dimensional scan in q 2 = (p B − p D ( * ) ) 2 . With the result from [1] it is possible to do a full 10 dimensional analysis in q 2 and the decay angles and kinematics ofB → D ( * ) τ(→ ν ν τ )ν τ , resulting in better sensitivity to effects e.g. from New Physics. As a means to demonstate the additional sensitivity to generic new operators using the full 10-dimensional information as compared to using the q 2 information only, multivariate analysis techniques are employed. To quantify the difference in separation power between the Standard Model scenario and a scenario including a generic new operator with a certain coupling strength by using the full kinematic information as compared to only q 2 , we compute CL s defined as:
where O is the output distribution of a multivariate analysis (MVA) approach that has been trained to distinguish between a scenario including a generic new operator (O NP ) and the Standard Model scenario (O SM ) with µ being the median of O NP . The result is shown in Figure 3 . The following results for CL s are obtained: • CL s (q 2 ) = 0.3319
• CL s (10D) = 0.5619 This shows that using the full kinematic information results in a separation power almost twice as large for distinguishing between the Standard Model scenario and a scenario involving a generic new operator, making the use of the full kinematic information much more favorable as compared to only using q 2
